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ABSTRACT: The Guiana dolphin (Sotalia guianensis) is a small odontocete distributed from Santa Catarina state, Brazil, to Honduras.
Although it is currently considered “near threatened” by the International Union for Conservation of Nature, considerable knowledge on
health and disease aspects of this species has been gained over the last decade. The main threats for the species are represented by multiple
anthropic factors. Guiana dolphins feed on a variety of taxa, primarily teleosts, crustaceans, and cephalopods. Herein, we reported a case
of severe laryngeal displacement and esophageal impaction with ulceration associated with a deglutted adult leatherjacket (Oligoplites sp.).
This fish species is not a common prey item of Guiana dolphins’ diet. Severe upper aerodigestive compromise likely led to death by mechanical
asphyxia (choke) in this dolphin. This report attested the occurrence of upper aerodigestive dysfunction due to overzealous feeding in Guiana
dolphin and contributed to general knowledge on pathology of the species.
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Asfixia por deslocamento laringeo associado a consumo de presa de grande tamanho em boto-cinza
(Sotalia guianensis), Brasil

RESUMO: O boto-cinza (Sotalia guianensis) é um pequeno odontoceto que ocorre desde o estado de Santa Catarina, Brasil, até Honduras.
Embora esta espécie seja considerada “quase ameagada” pela Unido Internacional para a Conservagdo da Natureza, um consideravel
conhecimento sobre diversos aspectos de sauide e doenga nesta espécie foi adquirido na ultima década. As principais ameagas para a espécie
sdo representadas por multiplos fatores antropicos. Os botos-cinza se alimentam de uma variedade de taxons, incluindo principalmente
teleosteos, crusticeos e cefalopodes. No presente estudo relatamos um caso de deslocamento laringeo grave e impactagdo esofagica com
ulceragdo pela degluticdo de um peixe adulto do género Oligoplites. Esta espécie de peixe ndo é um elemento comum da dieta dos botos-cinza.
E possivel que o comprometimento aerodigestivo grave tenha levado o animal a morte por asfixia mecdnica. Este relato atesta a ocorréncia
de disfuncdo aerodigestiva superior devido a alimentagdo de tamanho excessivo por um boto-cinza, e contribui para o conhecimento geral de
patologias na espécie.

Palavras-chave: degluticdo, laringe, cetdceos, patologia, interagdo predador-presa, impactagdo, ulcera esofagica.

The Guiana dolphin (Sotalia guianensis)
is widely distributed along the western Atlantic,

2019). The main threats to the species are represented
by multiple anthropic factors, predominately fatal

from Santa Catarina state, Brazil (SIMOES-LOPES,
1988; BOROBIA et al., 1991) to Honduras (SILVA
& BEST, 1996). This species tends to occur in neritic
coastal waters such as estuaries and bays (SILVA &
BEST, 1994) and has shown residency patterns (site
fidelity) in various areas along the Brazilian Atlantic
coast (ROSSI-SANTOS et al., 2007; HARDT et al.,
2010; CANTOR et al., 2012; BATISTA et al., 2014;
OSHIMA & SANTOS, 2016; DE MELLO et al.,

interactions with fishing gear (SILVA & BEST, 1994).

The feeding behavior of this species
does not seem to diverge from other odontocetes of
the Delphinidae family (PANSARD et al., 2011).
Prey selection is influenced by several factors such
as prey palatability, availability, flee response, and
size. Furthermore, the size of the buccal apparatus
of the predator and deglutition process condition
and modulate feeding habits. Guiana dolphins feed
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on a variety of taxa, primarily teleosts, crustaceans,
and cephalopods (ZANELATO, 2001; SANTOS et
al., 2002; GURJAO et al., 2003; DI BENEDITTO
& SICILIANO, 2007, DAURA-JORGE et al., 2011;
CREMER et al., 2012).

In general, the respiratory system of
cetaceans follows a similar pattern to terrestrial
mammals; however, cetaceans developed multiple
adaptive changes in the upper and lower respiratory
tract. Specifically, they developed anatomorphological
changes in the upper airways to avoid aspiration
while feeding. The larynx (so-called “goosebeak™) is
composed of an elongated epiglottis and corniculate
cartilage (REIDENBERG & LAITMAN, 1987). The
goosebeak extends through a small opening in the
esophagus into the nasal passage and is further sealed
by the palatopharyngeal sphincter muscle so food
can pass to either side of the goose beak (PABST et
al., 1999). There is still some debate on whether the
odontocete larynx is retractile or fixed in the distal
nasal passage (REIDENBERG & LAITMAN, 1987).
Despite this anatomical adaptation, few reports have
documented fatal laryngeal displacement associated
with large fish lodged in the cranial esophagus and
foreign bodies (BYARD et al., 2003; WATSON &
GEE, 2005; MIGNUCCI-GIANNONI et al., 2009).
In these cases, the displaced larynx opens to the upper
digestive system and is vulnerable to compression
and/or obstruction, which may lead to death by
asphyxia or suffocation (STOLEN et al., 2013). This
study aimed to describe the pathologic findings in a
case of severe laryngeal displacement and esophageal
impaction and ulceration by a deglutted adult
leatherjacket (Oligoplites sp.) that led to asphyxia and
death in a Guiana dolphin.

A 1.86 m-long, adult, female Guiana
dolphin in good body condition and moderate
autolysis was found stranded dead in ‘praia de Ponta
dos Mangues,” Pacatuba municipality, northern
Sergipe (Brazil; 10°36’S; 36°38°W) on November
25, 2011. The carcass was retrieved during routine
monitoring under the ‘Programa Regional de
Monitoramento de Encalhes e Anormalidades —
PRMEA’ carried out by ‘Fundacdo Mamiferos
Aquaticos - FMA’ and immediately submitted for
necropsy to the pathology laboratory at Pio Décimo
University in Aracaju, Sergipe. Representative tissue
samples from heart, lung, trachea, mediastinal and
tracheobronchial lymph nodes, diaphragm, tongue,
stomach, intestine, liver, kidney, urinary bladder,
spleen, pancreas, ovary, uterus, skin, and skeletal
muscle were collected and fixed in 10% neutral
buffered formalin. All these tissues were processed

routinely, embedded in paraffin-wax and 5 pm-thick
sections were stained with hematoxylin and eosin
(H&E) for microscopic analysis. Identification of
partially deglutted fish relied on morphologic features
(ARAUJO et al., 2004).

On necropsy examination, the main gross
findings involved the upper respiratory and digestive
systems. Protruding through the mouth there was
a caudal fin of a fish (Figure 1A). Upon dissection
of the esophagus, a 64 cm-long adult leatherjacket
(Oligoplites sp.) occupied and distended the
oropharynx and the cervical and thoracic esophagus
to the esophageal hiatus (impaction). The fish
markedly displaced left-laterally and cranio-ventrally
the epiglottis and corniculate cartilages, precluding
communication with the nasal passage (Figure
IB). Focally, multiple hard rays of the anterior
and posterior dorsal fin penetrated the overlying
esophageal mucosa, which was linearly ulcerated
over 7.3 cm on its dorsal aspect (Figure 1C). There
was local hyperemia, edema, and hemorrhage. An
additional relevant gross finding was moderate
pulmonary Halocercus brasiliensis infestation.

Microscopically, the affected esophageal
mucosa presented deep, locally extensive ulceration
down to the longitudinal muscle layer and acute
inflammation composed of edema, hemorrhage,
necrosis and mild infiltration of neutrophils and
fibrin. In the lungs, there was moderate, multifocal,
chronic bronchointerstitial pneumonia with scattered
pyogranulomas, adult H. brasiliensis nematodes,
bacteria, edema, alveolar histiocytosis and interstitial
and pleural fibrosis. Often, the intrapulmonary
arteries had tunica media hypertrophy/hyperplasia
and angiomatosis. There were no other relevant
histopathologic findings. Based on the above
findings, a diagnosis of severe laryngeal displacement
secondary to esophageal distension and impaction
by a large-sized deglutted adult Oligoplites sp. was
determined.

Occasionally, ingested food items or prey
diverge from those considered within the regular diet
pattern for an individual. In these cases, consumption
could be related to temporary lack of availability of
common prey species or punctual feeding behavior
alterations of the predator (SILVA, 1999). In the
present case, the fish ingested belonged to the genus
Oligoplites (family Carangidae), which is distributed
throughout coastal and oceanic pelagic habitats of
tropical and subtropical latitudes, from Honduras
to Uruguay. Guiana dolphins are known to prey on
a wide variety of teleosts. However, diet studies on
this species suggested neither Oligoplites sp. nor
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esophageal mucosa (arrow).

Figure 1 - (A, B, C) Macroscopic findings in a Guiana dolphin (Sotalia guianensis) acutely died from
esophageal mechanical asphyxia (choke). (A) The caudal fin of a teleost fish protrudes
through the mouth of the dolphin. (B) The oropharynx and cranial third of the esophagus
is occupied and distended by a leatherjacket (Oligoplites sp.), which markedly displaces
left-laterally and cranio-ventrally the epiglottis and corniculate cartilages (asterisk). (C)
Focally, multiple hard rays of the anterior and posterior dorsal fin penetrated the overlying

carangids in general, are primary prey items in the
species (SANTOS et al., 2002; GURJAO et al., 2003;
DI BENEDITTO & SICILIANO, 2007; DAURA-
JORGE et al., 2011; CREMER et al., 2012). Yet,
various carangids have been recorded in Guiana
dolphins off Brazil (PANSARD et al., 2011; LOPES
et al., 2012; RUPIL et al., 2018).

A large number of teleosts has been
identified in gastric contents of Guiana dolphins
(SANTOS et al., 2002; GURJAO et al., 2003; DI
BENEDITTO & SICILIANO, 2007; DAURA-
JORGE et al, 2011; PANSARD et al, 2011;
CREMER etal., 2012; LOPES et al., 2012; RUPIL et
al., 2018). Furthermore; although, studies on Guiana
dolphin’s diet reported size-range variation for prey
items, from 4.32 to 77 cm-long (PANSARD et al.,
2011), the average total length of preys ingested is
between 13.18 cm-long (PANSARD et al., 2011)

to 20 cm-long (DAURA-JORGE et al., 2011).
Even though some preyed fish, primarily swordfish
(Trichiurus lepturus) were 77 cm-long, no laryngeal
displacement was recorded in any of the dolphins
studied (DAURA-JORGE et al., 2011). Noteworthy,
the swordfish has an elongated (fusiform) shape and;
therefore, despite its total length, it does not have
large circumference and biomass, thus, it might not
interfere with deglutition. As Guiana dolphins tend
to choose their prey based on their size, capture
difficulty, their buccal limitations, and digestive
tract features and because of the relatively rarity of
this species as a prey item in Guiana dolphins, it was
hypothesized that the present case constitutes a fatal
sporadic event.

There are several published reports of
laryngeal displacement occurrence in odontocetes.
Severe laryngeal strangulation has been documented
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inbottlenose dolphins (Tursiops truncatus), associated
with fishing gears leading to digestive dysfunction
and starvation (GOMERCIC et al., 2009; LEVY et
al., 2009). Larynx strangulation was reported only
in adult animals and appeared more often in animals
with reduced ability to catch free-swimming prey,
as suggested by dental wear and/or tooth rupture
noted in most of them (GOMERCIC et al., 2009).
Asphyxia was not directly associated with laryngeal
strangulation in these cases. Grossly, the animals
presented ulcerating and strangulating disruption
of the mucosa with edema and reparative attempts
characterized by granulation tissue proliferation.
Microscopically, chronically traumatized laryngeal
tissue had necrosis, pleocellular inflammatory infiltrates,
and secondary bacterial overgrowth. These lesions led
to increased vulnerability to foreign body aspiration and
precluded feeding, leading towards chronic debilitating
condition characterized by cachexia and low resistance.

Other studies have documented fatal
asphyxia due to overzealous feeding, involving
ingestion of large-sized teleost or cephalopod
preys (SIEBERT et al., 2001 ; BYARD et al., 2003;
WATSON & GEE, 2005; BYARD et al., 2010;
IJSSELDIJK etal.,2015; STEPHENS et al., 2017). In
the Indian River Lagoon, Florida, 14 of 350 stranded
and evaluated bottlenose dolphins presented with
asphyxia due to laryngeal displacement by ingested
fish that greatly distended the esophagus. In five
of these cases, the fish protruded partially through
the mouth. The fish species linked to laryngeal
displacement in these cases were: the sheepshead
(Archosargus probatocephalus), the black chin tilapia
(Sarotherodon melanotheron), the striped mojarra
(Eugerres plumieri), and several cichlids (family
Carangidae). These fish had a total length ranging
from 19 to 40 cm (STOLEN et al., 2013). The authors
concluded that choking in these cases was more likely
related to selection of deep-bodied prey fish species
with strong dorsal spines and occasional secondary
association with fishing gear. Preyed fish total length
was regarded a minor factor in these cases. Prey
abundance and dolphin behavior were regarded as
the main factors involved in such prey selections
(STOLEN et al., 2013).

Recently, cases of laryngeal luxation
involved the Maori octopus (Macroctopus maorum)
in Indo-Pacific bottlenose dolphin, leading to
laryngeal luxation and asphyxiation (STEPHENS
et al., 2017); common soles (Solea solea) stuck in
the nasal cavity of long-finned pilot whales, and
common soles in the nasal cavity of harbor porpoises
(Phocoena phocoena) (IISSELDIJK et al., 2015).

In summary, we documented the first case
of severe laryngeal displacement and esophageal
impaction with ulceration by a large-sized deglutted
adult leatherjacket (Oligoplites sp.) in a Guiana
dolphin. The severity of this process coupled with
no further evidence of lethal concomitant disease
processes, suggested the animal suffered acute
mechanical asphyxia (choke) leading to death.
Besides contributing to feeding ecology knowledge
for this species, our findings demonstrate this species
may also suffer from laryngeal displacement due to
sporadic large prey items. This pathologic process
should be contemplated as a differential diagnosis for
acute death in Guiana dolphins.
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